and only one 30-day hospital readmission, which was not stroke-related. Individuals returning to rural communities following a stroke require, but often don't receive, followup education on chronic disease management, support in navigating the healthcare system and accessing essential resources. KC3T's navigator program appears to be effective in supporting the community transitions of individuals poststroke.
Introduction
People living in rural Appalachia including portions of Kentucky suffer a disproportionate burden of negative health disparities. Heart disease and stroke, the two strongest disability risk factors, are increased in incidence in rural Appalachia compared to non-Appalachian regions [1] . The highest death rates for stroke occur in the southeastern United States (the "stroke belt"), which includes 26 counties in Appalachian Kentucky. This subregion has some of the highest stroke incidence rates in the stroke belt.
Community re-integration after hospitalization is an important goal of rehabilitation given the current emphasis on cost containment of inpatient care and the need to decrease the length of stay [13] . However, the authors of a previous study determined that over the first year after stroke, participants reported that the process of community reintegration was marked by ongoing changes in their goals [34] . In addition, stroke survivors may experience further loss of physical function, falls, depression, and poor quality of life [3, 5, 7, 24, 28, 35] . High rates of hospital readmissions have been shown to be common within the first 12 months following discharge from an Abstract High rates of hospital readmissions have been shown within 12 months post-discharge from inpatient rehabilitation following stroke. Multiple studies coupled with our previous work indicate a need for care support for stroke survivors' transitions to the community. The Kentucky Care Coordination for Community Transitions (KC 3 T) program was developed to provide access to medical, social, and environmental services to support community transitions for individuals with neurological conditions and their caregivers living in Kentucky. This program assessment was conducted to determine the effectiveness of using a specially trained community health worker to support community transitions. Thirty acute stroke survivors were enrolled in this program between July 2015 and May 2016. Data collection included: incidence of comorbidities; access to healthcare, insurance, medical equipment (DME), and medications; type of follow-up education provided; and number of 30-day rehospitalizations and Emergency Department (ED) visits. Participants required navigation in their home and community transition with support in: patient-provider communication; insurance support; accessing follow-up care; education on managing chronic health conditions, the stroke process, transfers and mobility; and accessing DME and essential medications. There were no 30-day ED visits for the KC3T participants 1 3 inpatient rehabilitation setting due to a successive stroke or other complications which may have been preventable [8, 23] . Several authors have indicated that individuals with disabilities in rural areas are at increased risk of secondary complications related to a lack of access to specialized support services, lack of care coordination, and limited healthcare provider knowledge about healthcare needs of individuals with complex conditions such as stroke [6, 7, 18] .
Researchers have determined a significant number of stroke survivors have minimal recall of the acute care phase of their healthcare [6, 7, 14] . A lack of foundational stroke knowledge, including stroke prevention, awareness of risk factors, and recognition of warning signs and symptoms, has been shown not only in the patients but also their caregivers. During the period immediately following discharge into the community, family caregivers often report that they were not prepared with the necessary training to enable a successful transition to the home environment [30] . These studies emphasize the need for continued education for persons who have had a stroke as well as their caregivers.
In addition to the need for follow-up education, there is an apparent need for navigational support for individuals who have had a stroke transitioning back into their community. Currently, the standard of care for individuals post-stroke who are not receiving follow-up rehabilitation typically involves 1-2 phone calls from a social worker or case manager. For individuals who live in rural communities, these calls usually originate several hours away at an urban acute care facility. This lack of continuity of care at the point of discharge from acute care back to the rural community can lead to the documented high rate of emergency department (ED) visits and re-hospitalization within the first 6 months post-discharge. Recent studies indicate the effectiveness of utilizing allied health professionals [physical therapists (PT), occupational therapists (OT), or nurses], to support access to services in urban settings [9, 25] . To date, there have been no reports that have examined the effectiveness of using lay community health workers (CHWs) as navigators to support care transition for people who have had a stroke from the acute care setting back into underserved rural communities.
The purposes of this program assessment were to determine the community navigation required by people who have had a stroke in order to transition back to rural lowresource communities and to facilitate positive health outcomes. Specifically, the goals of this program assessment were to: (1) determine the types of resources accessed [e.g. enrolling in healthcare plans, medication waiver programs, durable medical equipment (DME), etc.] and follow-up education needed to support transitions from acute care to the community, (2) determine the 30-day hospital readmission rates and visits to the ED for participants in the program, and (3) determine the compliance with medications, physician visits, and out-patient rehabilitation visits.
Methods
The Kentucky Care Coordination for Community Transitions (KC 3 T) program utilizes a specially trained lay CHW as a navigator to support the transition of individuals with stroke and their caregivers from acute in-patient care back to their rural community through facilitation of communication between the clients and the healthcare providers and acquisition of essential resources (health insurance, medications, follow up appointments, etc.). Since the KC 3 T navigator is from the area she serves, she understands the culture and helps serve as the essential bridge between the healthcare system and that community. The KC 3 T navigator works closely with the in-patient rehabilitation and discharge planning teams to support essential follow-up education as well as assess healthcare and community resource needs.
KC 3 T provides support over a longer period of time than previously published reports. The KC 3 T navigator is in contact with the participant a minimum of 1×/week for the first 3 months and a minimum of 1× every other week for months 4-6 [9, 10, 25] . This duration of individualized patient centered care is in line with previous reports showing persons who have had a stroke require support over an extended period of time [8, 23] .
The KC 3 T navigator was initially trained through the nationally recognized Kentucky Homeplace Community Health Worker Program. In addition, since the majority of individuals who have a stroke in our region also have one or more stroke-related risk factors (e.g., diabetes, hypertension, high BMI, smoking, etc.), the KC 3 T navigator has had additional training in chronic disease management. Specifically, the KC 3 T navigator is certified in chronic disease self-management (CDSMP) and diabetes self-management (DSMP) through Stanford University, and the Wellness Recovery Action Plan (WRAP), in order to support followup education with both the person who had a stroke, as well as the caregiver/family who usually share many of the risk factors for stroke.
Study Population
Participants with acute stroke receiving care at a regional inpatient rehabilitation hospital in southeastern (Appalachian) Kentucky were enrolled in the program. The counties in southeastern Kentucky in which services are provided are among the most economically distressed in the United States, have the greatest frequency of occurrence of stroke as well as the highest incidence of stroke risk factors (i.e. diabetes, hypertension, smoking, obesity, etc.). Prior to discharge from the in-patient rehabilitation facility, the navigator met with the patient and family to discuss the program and sign a consent to participate form. The initial pilot study was approved by the university's Institutional Review Board. The navigator worked closely with the discharge planning team, the patient and family to assess resource needs and begin the process for obtaining those resources. In the few instances the person's hospital stay was so short they were discharged prior to meeting with the KC 3 T navigator, an initial meeting was arranged within 1 week of the person returning to their home.
KC 3 T Encounter and Services Data
An encounter refers to a home visit, a telephone visit, an office visit, an offsite visit, or service facilitation. The first visit was always in the home in order to assess the home environment and the need for home modifications and DME. During each encounter several services were typically provided including: (1) completing paperwork for accessing agency and/ or community resources (access and utilization of healthcare plans, access to medication waiver program, obtaining DME, and other community services), (2) reviewing education (see below) and discharge plan, and (3) assessing the participant's compliance with rehabilitation and discharge plans. In addition, when not working directly with the person, the KC 3 T navigator continued to spent her time obtaining needed services through time required contacting insurance companies and interfacing with medication waiver programs.
Compliance
Participant compliance with medications, physician visits and outpatient rehabilitation visits were tracked. Compliance with medications was assessed through participant self-report and the KC 3 T navigator's documentation of medication waiver submittals to programs providing essential medications. Compliance with primary care physician and out-patient rehabilitation visits was verified through the KC 3 T navigator's ongoing communication with the healthcare providers.
KC 3 T Navigation Primary Outcomes
The project's primary outcomes were: (1) number and types of stroke related risk factors, (2) type of followup education provided, (3) types of resources accessed (enrolling in healthcare plans, medications waiver program, durable medical equipment, home modifications, etc.), (4) number of 30-day hospital readmissions and ED visits, and (5) compliance with medications, physician visits, and out-patient rehabilitation visits. All data are housed in a specially developed and secure KC 3 T database and all results are presented as de-identified aggregates.
Results

Demographics
For this initial program assessment 30 individuals (17 females and 13 males) were enrolled between July 1, 2015 and May 31, 2016. The mean age was 65 years old with a range between 38 and 88 years of age. Over the 11 month assessment period 11 individuals transitioned out of the program. Seventy percent (n = 21) of the participants were insured through Medicare and all but two were insured through one of the Kentucky-managed care programs.
Risk Factors
Thirteen co-morbidities were tracked for enrolled participants (high blood pressure, high cholesterol, atrial fibrillation, previous transient ischemic attack, heart problems, previous stroke, asthma, cancer, COPD, arthritis, depression, kidney disease, and diabetes, plus the risk factor of tobacco use). Of these co-morbidities, those with the highest incidence were high cholesterol (92%), high blood pressure (85%), arthritis (74%), diabetes (63%), and depression (37%). The incidence of multiple co-morbidities was also examined and the results demonstrate a high incidence of multiple co-morbidities for individuals in the KC 3 T group (Fig. 1) . Seventy percent (n = 21) of the participants had 5 or more of the co-morbidities of interest. 
Encounters and Services Provided
There were 214 encounters performed by the KC 3 T navigator during the assessment period. Because of the distances needed to travel in the rural mountainous region, the majority of encounters were provided in the form of phone visits. Overall, the KC 3 T navigator provided 516 related services, of which provision of follow-up education made up 81% (n = 417). Fifty-seven percent of participants (n = 17) required assistance in obtaining essential DME, 37% (n = 11) required assistance in enrolling in insurance and 43% (n = 13) required assistance accessing essential medications.
Educational Reviews Provided
Over the course of the program assessment period, the KC 3 T navigator conducted 417 reviews of the educational materials provided to the participants and their caregivers (Fig. 2) . The follow-up education was provided in collaboration with the rehabilitation care and discharge team and fell into five topic areas: (1) the stroke process, (2) medication management, (3) transfers and mobility, (4) chronic disease management, and (5) caregiver and family education. With respect to chronic disease management, the topic areas that were covered included management of hypertension, diabetes, high cholesterol, atrial fibrillation, and COPD, proper nutrition, smoking cessation, and compliance with medications.
Compliance Rates
With respect to compliance with medications, 92% (n = 25) of the KC 3 T participants were compliant with their medications at the time of their navigator encounters. With respect to physician and out-patient rehabilitation visits, 96% (n = 26) of the KC 3 T participants attended all scheduled physician visits and 70% (n = 19) of the KC 3 T participants attended all of their scheduled out-patient rehabilitation visits.
Emergency Department (ED) Visits and Hospital Readmissions
In order to examine the effectiveness of KC 3 T to decrease 30-day ED visits and hospital readmissions, de-identified data with respect to 30-day hospital readmissions and ED visits were collected from 12 individuals who were treated at a regional inpatient rehabilitation hospital in southeastern Kentucky for stroke but chose not to participate in the KC 3 T program. Over the assessment period there were no 30-day ED visits by individuals in the KC 3 T program (Fig. 3) . In contrast, 83% (n = 10) of those not recieving KC 3 T support had visited the ED at least one time within 30 days of discharge from inpatient rehabilitation. Two of these individuals had 5 ED visits and one person had 7 ED visits.
Within the KC 3 T participant group, there was one person who was readmitted to the hospital within 30 days of discharge back to their home (Fig. 3) . This readmission was for treatment of an infection from a prior cancerrelated surgery. In fact, it was during a home visit that the person asked the navigator to check the surgical site that was causing the person distress. After assessing the site, the KC 3 T navigator directed the person to contact their primary care physician immediately and the patient was then appropriately admitted to the hospital for treatment. In contrast to the KC 3 T group, 42% (n = 5) of the control group reported a readmission to the hospital within 30 days of discharge from acute inpatient rehabilitation.
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(n = 417) Fig. 2 Demonstrates the topic areas covered by the KC 3 T navigator as part of the follow-up education. As demonstrated, chronic disease management education comprised 32% of the follow-up education followed by review of the stroke process 
Support Group
Another result of this program was the development of a stroke survivor and caregiver support group that meets each month. This group provided an opportunity for peer support as well as additional education on various topics that are generated by the group. The meetings are held at the regional rehabilitation hospital, which provides the opportunity for patients and caregivers who are currently going through acute rehabilitation the opportunity to receive peer support from people who have already transitioned back to the community.
Discussion
Previous work had indicated a lack of community-based stroke rehabilitation services as well as distrust of existing primary care providers' knowledge for providing care for individuals with complex conditions such as stroke. These conditions may be examples of why significant health disparities continue to exist in central Appalachia and the need exists for a care transitions navigator to bridge the transition from the acute care setting back to the community. The KC 3 T program was developed specifically to overcome these persistent health and healthcare disparities and to support the transition of individuals with neurological conditions such as stroke.
Health navigation has been increasingly employed for people with cancer with success in increasing screening and reducing time to care [11, 26] . Researchers have recently examined the effectiveness of utilizing allied health professionals (PT, OT, or nurses) to support access to services [9, 10, 25] . While these previous studies using healthcare professionals have demonstrated a decrease in 30-day readmission rates, they were significantly more costly to provide due to salary requirements and are did not employee navigators from the local communities. In addition, they did not provide the range of services that the KC 3 T navigator provides. Because the KC 3 T navigator is a specially trained lay CHW, and not a professional such as a nurse, PT or OT, we propose this KC 3 T program is more economical to conduct and is truly community based. This is especially true given the amount of support KC 3 T provides its participants. The model is also unique in being implemented in a low-resources rural area that has historically been plagued by economic, environmental, educational, and healthcare related problems.
Caregivers are infrequently trained to assist the patient in activities such as bathing, administering medication, performing rehabilitation, or helping a patient up after a fall [15] . Only rarely is advice given regarding the psychological and emotional impact of a stroke and how to assist the patient in managing these complex feelings [30] . Information and assistance in accessing health care services once the patient has been discharged into the community are also difficult to obtain. Patients and caregivers report not routinely being provided with information on how to access the next step in the sequence of care. They are then left to locate the necessary services, schedule appropriate appointments, arrange for their payment, and provide medical history by themselves [30] . Financial aid can also be difficult to obtain if they do not receive information regarding the existence of funds and how to access them [30] . In other instances, progression through the care continuum is perceived to happen too quickly, before the caregiver can prepare the home, modify his/her job or reduce work hours, or sell their home to move in with the stroke patient [30] . Another contributor to fragmentation is related to the onus being on the patient to initiate follow-up visits and progress evaluations, especially once discharged from the acute setting [31] . This results in the patient and/ or family caregiver initiating most contacts with the health care system, especially after the transition to community care. Programs such as KC 3 T provide the essential support for both the person who had the stroke and also the caregivers in order to facilitate a more successful transition back to the community.
Health care professionals are also affected by the lack of information: the medical records that each of them holds about the patients they have treated are not shared across care environments, which can lead to medical errors and incomplete information, duplication, and increased financial costs. The result is that they must obtain medical information from the patient and re-administer tests when new patients arrive in their system of care. The use of care transitions navigators, such as in the KC 3 T program, supports communication across care environments.
Need for Follow-Up Education
Goal setting is essential in any rehabilitation plan, but goals change across the care continuum [16, 19, 20] . Researchers have shown that the time needed to adjust, the lack of knowledge about recovery, differences in readiness to set goals, and the passive role assigned to patients all contribute to a lack of collaborative effort in setting goals in acute and rehabilitation settings [7, 20] . A recent study by Sanders et al. [29] showed that even after receiving recommended stroke education, only 12% of the subjects could identify all 5 warning signs for stroke, 43% could name all of their personal risk factors, and fewer than half could identify the type of stroke they had suffered. These findings indicate the need for follow-up education beyond that which is provided during the acute rehabilitation stay. The
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results of our study agree with this assessment; the single largest service provided by the KC 3 T navigator was followup education to both the person who had the stroke as well as their family/caregiver.
A study by Wolfe et al. [33] examined the efficacy of providing tailored evidence-based education to providers, patients and caregivers at multiple time points post-stroke. This study provided the education through email or postal mail and found no improvement in risk factor management. This is in line with our current study that demonstrated the need for extensive hands-on educations provided extensively over a long period of weeks and months in person or by telephone.
Utilization of Costly Healthcare Environments
Multiple authors have shown that readmission is common within the first 12 months following discharge from an inpatient rehabilitation setting due to a successive stroke or another complication which may have been prevented (e.g. fractures from falls, pneumonia, urinary tract infections, anxiety) [2, 8, 12, 17] . Research examining care coordination for people with cancer and stroke demonstrate a shift from utilization of more costly specialists and hospital care to more efficient primary care with reduced hospitalizations [4, 11, 26] . The results from the KC 3 T program agree with these findings, in that the use of the a specially trained CHW as the KC 3 T navigator was able to shift visits from the ED to the primary care physician and there was only one 30-day readmission, which was not stroke related.
Improvement in Compliance by Patients
Barriers to well-controlled risk factors and medication compliance include inadequate follow-up and monitoring of stroke survivors by healthcare professionals, ineffective education of patients regarding risk modification and event prevention, and inadequate self-management by patients [33] . Possible reasons for the minimal compliance with physician and rehabilitation visits can include a lack of transportation and lack of gas money to drive the considerable distances to attend visits. Our previous work has shown both of these reasons to be very real in our rural communities and are a focus of continued resource development. With respect to compliance with medication, troubles with financial hardship to afford the medications as well as accessing the available waiver systems have been reported. The KC 3 T navigator is specially trained to help support the participants in enrolling in the medication waiver programs so they can access the medication they require. This support likely translated into the high medication compliance rates reported in this program assessment.
Treatment adherence rates have also been shown to improve with the patients' and caregivers' level of knowledge [22, 36] . To that end, the overall largest service provided by the KC 3 T navigator was follow-up education and chronic disease management.
Stroke best practices recommend including relatives throughout the continuum of stroke care [21] . However, a study by Rochette et al. [27] demonstrated a gap remaining between actual and ideal services for relatives of individuals who have had a stroke. The KC 3 T program has been developed to provide education and support not only to the individuals who had the stroke, but also to their family and caregivers to support their care duties as well as to support their own chronic disease management/prevention, because they tend to have many of the same risk factors as their loved ones.
One direct result of the KC 3 T program was the development of a stroke survivor and caregiver support group in Appalachian rural Kentucky that meets each month and is the only support group of its type within the region. This group provides an opportunity for peer support as well as additional education on various topics that are generated by the group. The meetings are held at the regional rehabilitation hospital, which provides the opportunity for patients and caregivers who are currently going through acute rehabilitation the opportunity to receive peer support prior from former patients to their discharge back to the community. Participants in the group are engaged in the process and determine topics to be covered by guest speakers and periodic brainstorming sessions are held so that each member can provide feedback on topics that are meaningful to them as they continue their community integration and recovery. Guest speakers are then selected based upon the group's recommendations. Topics have ranged from respite care and community based services to diabetes and cardiac education. As a result of their involvement in the topic selection, attendance has remained stable and an improved understanding of the educational topic has occurred, resulting in improved outcomes.
Limitations
While the results from this initial program assessment are very promising, there are several limitations that must be addressed. First, the current program only covers a small geographic area of 7 counties. In order to determine the true efficacy of this program it will need to be scaled up to include a much larger population and region. This work is in the proposal stage. In addition, we would like to determine whether this program can be effective in the urban setting. Secondly, the current program only has one navigator, which has limited the sample size of patients who can be enrolled in the program. In order to establish the scalability of this model, additional navigators will need to be trained and the service area expanded to include additional rural communities. Finally, future studies will examine the effectiveness of KC 3 T in improving patient and caregiver quality of life by including measures such as the Stroke Impact Scale and a caregiver burden scale as program outcome measures.
Conclusion
The Kentucky Care Coordination for Community Transitions (KC 3 T) appears to effectively support community transitions for individuals with who have had a stroke and their caregivers living in rural Kentucky through the facilitation of access to medical, social, and environmental services.
